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(57) Abstract' 

PROBLEM TO BE SOLVED; To improve S/N 
ratio by decreasing the impedance of a current 
path to be inspected. 

SOLUTION- At one of both terminals of a 
pattern line on a substrate to be inspected, a 
coupling capacitor is formed without contacting, 
and an inductance 450 and a lead line are 
connected to the capacitor. The other terminal is 
applied with an AC inspecting signal by means 
of contact method via a lead wire. A resonance 
circuit is formed of the capacitor, an inductance 
450 and a pattern line, and with the inductance 
lowered, an output signal is detected. 
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1 ] mi 4S2©JS*«:fi«J:K:*rrS><* 

->m#&tthtitcmiR<D. marni 4»2©*mai© 
WESM ©»?■£. #«**55riS^gfl«:*i/r8« 
C©S*IS£#a©S«i*SlliS4JiaaT'<< . «E 
COR«ttS?Kflft'3tifcJH 1 © y — K*<t. 

» 2 © y - F«tc«ft $ nwEJd 2 ©tt?<c&Nrr s t - 
mrtam i © y - K«<t*2 ©y - Fsa©i>-rfta>-2r 

4, 

fltrte^ i © y - mtW2 © y - Fm©i>-r*ia>ffe# 
«c t t»iB^s«#©ffi*4«ita^sm^ai^©<!:** 
«r * c <t -r mtm&omm&M&m. 
nmm2 ] mi i*2©«Hf *»«±K?rri^j' 
->awiRw&fifc««©. Miami 482 ©amn© 

M ta® l o&ttcmmm* 5^n- ^13 4 . 

c ©K3tt»ftc«it $ ft/cm i © y - K« 4 . 

»2©y-K8KS«3*i. ffiitm2(Di%+tim?&1i 

mriaff? i © y - vmtnt2 © y - K«©i»rn*>-* 

i, 

Huiam i © y - F«i»2 © y - K»©t>rn*<fc& 

m h c t mm t ? z> mm&<D&m*&&&. 
[m*ji3 ] mi im2©«T- ; &s«±icwr*''^ 

->«#RW6tifc»«©. tWaiM 4W2©«fflBI© 

miiam i ©*f i^«#scri*^s«** Lrga& 

ar**i©s«tt£*si. 

c©m i ©sms^^sai^SEiRijgfiR-r^ 

< . rnrta^ 1 ©3fitig¥£!iec£tt3tift:R$tt*?- 
4. 

C ©RWttftT-CCffiR 3 tlte» 1 © - K« t . 

»2 © y - Fttecfettsti. H?iaH2 ©JSWMgftte 
s:r^ss-&Wb x®m&£t em 2 ©saw^a 
i, 

Btrfem i © y- F3S482 © y - F»©t«>r 
i. 

mriam i © y - YUtmz © y - F»©(.»r4i*»«i* 
s c 4 t * zmmfaomimMmm. 

[ Stum 4 ] iffiSEffillBI 3 ti tcm 1 ©48*« 4*2 
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©*S^f¥ 4 ifimi h tilcMWk^mhWCh r> r . 

mim i ©ig^ffif©^'? *fc«-sp©m i ©$$«:«. 
*ai«flj©*3Hi^*HUirc* a «t 5 tc-. y - f«** 

mam i ©Jg-rsf©* * Mt-mom 2 ©»«:«& 

$*t^©S««: 3 > $ * F -T S fctt©«A*»a9c * r w 

siriem2 <Dm-m<DK* t trnt-mat 1 oj tc\twm 

' ©R5»tt3R-f*Jft»3tl. 
10 H?iam2 ©*£*#©* * * *a*-8|fcD»2 ©WBWCtt. 
1iHB*« ft*©««©Ei*'< f - > 4 #&M-Ctt&$8 
*^fiXf S tcJbMtmtfift. * R tf 6 ft fc C 4 «tttt 4 r 

t it jwi 5 ] mfsmw&^mt. 
mimm&m*icmm$i\tc¥-mmmv&-?x. mam 

1 ©»?• 4 ©m-cs««r»fiw^< < . zmmium 1 © 
i»f (crsiw6tirKW6hfcKi 1 ©¥«««4*wr* 

c 4.6ttfk 4 T *lt*ii 1 * fctt 2 «ctalS©IslS8Sffi© 

20 [ ®#m 6 ] gffiam 1 ©ss^^^ su . 

1 <Dm- 4 ©fflrgfi^iitr ^ < . im^mm 1 © 
JSFFKifow 6*i raw intern 1 ©^«afi4 *wr a 
c 4 mmtf mim 3 iam<D@®&&<Dmmm 
mm. 

[ imm D m s&m 2 ©sae^aj* . 
mam 2 ©«h=- 4 ©ia-cga*»BS^ ^ < . is^mria 
9 2 ©a^-Kisjw 6 nrsw 6 tifc» 2 ©¥«^@4 * 
Wf£c i%«rt»A-r si83iaB3 tciais©ieisgsfi©is 

30 »1*S£8.< 

8 ] piay a - y#a«. 
H?iem2©y- F«Kasttsti. mszm2<Dm=?-icffi& 

■T4Ci*1W!k<bf KKtt©ia»aME©Wji 
[iifI9] «fE^a-^SB. 

Hifiam 1 © y - FCKcffinsn. msx2 o^icmm 

40 ftXSH. 

1 0 ] S9IB«aEfll#ttS*«^r** C 4 * 

ttfti-r ztmm 1 ^8 ©t^h^cciaisciasgs^ 

©^ii^S81!„ 

iftrnttzmms 1 7!»M8©i>f#i*>{cie«©i§!8S 
[imm 1 2 ] imse<ei*wR©'< f - 

Sti. fl«©^f->tttt»l©4a^84IB2©«H i S 
4**1/, 

so Bligam 1 ©iS-f e¥©*^<E»BW©Hi)iam 1 ©^T-*j§iFv 
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[ w«3i 1 3 ] mumvi^mt . a»©r toyx^ 

•v 5 v to* 7 U f 5Ci 4 f 

&M$3 1 2 KI^©iaiS£tii©*a4*Sl$K. 
[89*514] mtl-?to9-7VWU, mtRZtitefr 

So 

1 5 ] imE»SCC«|Rft<D^ »->IHd4k8! 
3ft. <I *©;<*->*!«:» 1©S^IU* 2 ©$*& 
4£WU 

mum 2 ©$si=- spocf jb» % mmomum 2 ©jskf-***? 

iliRS hfcfilS^ 2 ©Mff-ggME Jll 2 © <) - ftHic 

mm* 1 7iM3©t>rti3s»ccia«i©@KaHR(o»jitt 

1 6 ] MEatR^Bttt. «^©r^a fx a 

umm 1 5«:iets©iPi8ga«©^ji^sg. 

[tt#B17] mU^toffUWte. mtRZtibfr 

tmttzmxmi 6 tcu®<D®timfo<Dmm&£m 

[W«3* 18] mi 4*2©*§B^®£±fcW3-*;< 
*->*jMRtf&ftfc»R©. &%* 1 4*2©$^ 

©*a***ra3»a*a;frfficc*H,>T. 

mFE* 1 ©«T-«:3rS©«fi*ifi«3«riS^S*4» 
ISO. flffittfiCCj?r£©B$ttX?-«$ttU C©ifjg 
ffiR^KJH 1 © >) - FtRfeftR 0 . 8512* 2 ©JS* fc* 
2©«/-K»*»BW4C4K:j:»). MEStlOV-F 
tt. R«tt**. *S££S. *1©«*. 
>*. *2©»*.-*2©!/-Fi«£«:J:»jaMare* 

me* i © y - mtm2 © y - F*§©i>-f ft#>-# tc 

mum i © - Ft8im2 © v - F*©i>rn*>flteer«: 
»et««#©iH**tta*stfta:ra44ji 

[19*51 9 ] *1 i»2©«-¥-4*«±{C*-rS^ 
' Jr - >*UWKW 6ft fc»£©. ffJE* 14*2 ©«m« 

©wa*«aEr4*a«aE*j*«:*f(,>r. 

MEJUi ©WFKK*ttJfrf**H/T* i ©■;- F«* 
*2 © y - Fft*WE*2 ©«H=-4#Jg 

«WrafciSA«F«**or«a«*3 * a c 4«cj:o . 

9WB*l©y-F«. R3»tBR*. MllOtt?. 

>«. »2©4*f. «& »2©!/-F«4 
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mum i © y - km 4 * 2 © y - F*§?©t.>r ft*>-#«c 

H?fe* 1 © 'J - F«4*2 © y - F*©(,>rft*>f&#K: 
(WB«^#©ffl***ffl*S*an:«4** 

a-r * c 4 4 -r s @B8«'©*at*&£&. 
(19*52 o : mi 4*2©8**«tLLtc*rrs;< 
f-^tt^Ritenfcss©. swam 4*2 ©ama 
©ga* a « aaassfffitcfci* r .. 

* 1 ©y - F««c«i&3ftfciSig1*!^£* 1 ©ti®£ 
10 /M/TB5l2*l©Jg^4^S!«!l!*SCrgfilS^3i* 1 * 

2 © y - k**» 2 ©*«**■ t tfljie* 2 ©**?*# 
«H**arS«t^3-&sciK:j:»). WE»i©y- 
F«. RiM£ft-?« * 1 ©mg. *S£SS. * 1 ©S 
'^jr->«. *2©S3H\ *2©H@. ISSgfl. 
*2©y- F«4«ii»J'*«Btt*#«*SI84. 

mis* 1 © y - mtm2<D y - F»©i»rti*>— tstk 

Biiie* i © y - f^4*2 © y - F^©i^-rti/pffe^«: 
tet»r. H«ia^afi#©iij^?r^tH-r^^aiiii4?:* 
20 fW*e&4»»±-rs0B»R©*at*S£8;. 

2 1 ] metiaEa^«$i«a#-c a & c 4 * 
w&t-rzmasii 87^jS2 1 ©i>-r*i#>(cEtt©iaH 
»fi©2ga^2^ffi„ 

[ 11*9 2 2 ] «rE«OE«4»^ii'^«^ 1 c*-ac 4 

■*fc«±T4lll*J! 1 87!»S2 1 ©l»-rti*>CCEtt©@' 

ss»ffi©^a«i2^ffi. 

[M«q[2 3 ] neSfi(c»jMK©/<ji->flb»«K 
ffl<r©^*->««»l©«FF«4»2<W»^» 
4«:W0. 

30 wie* i ©^fflf©** 6 BM©iiie* i ©iST-fciafl? 
E«s©@ii8Sfi©2ia^*s. 
mm<Dm>&&mLxmu&&m^<DM$iiSL&%ML 

teti htmtZ c4{c«t:0> iiEPSl*«©* i ©«^ 
4»2©«fflW©^*-->a«:oi,»r©ftS«««** 

to iSfiBEifflnxstt. 

c ©ittiJSig^<£^3cfi^©)i^l!! 4 1 r . * l © y - 

FiS4* 2 © y - F«l©l,>m*>--/p (CEPlJDT-5 C 4 * 
1$»4-f *m#B 1 8 7^52 3 ©l>-rn*HCEIS©lslSS 

««©aa«aE*ffi.- 

tu&Xcl3tt©HBSfi©i»a«mE^. 
50 [M*«2 6] B?fiEpftIiatC4jC>"C». WEftSI 
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Ci%»ftif4a#3I2 5KgB«t©l3g8££©igatt 
[»*1.2 8 ] sBjJSSl 8 7bM2 6©l>-rn*>{CiB|S 

©5»a«aE]&ffi*ii3s-rs a > t » - * 7n 
tw * 3 > b- * - * ujt£©f 
{ 1 8#ja 2 9] s i tm 2 ©js^f 4»«±«cw-r S i « 

*->8#ffi{ci9W6*ifc«ffi© t Btee^n 4$B2©sa 

4 ©IW©IS£8«# 5 0 f F75M 1 p F 
©fifflrtKAS <fc 9 ft** 3 *Wf S . 

B?fe-fe>-*m®£MU£b < BB?ijtc&R3 n> 2 o m 

H7bS2 5 ttH©«H©l>rti*'©3£»**-r5BW* 
^4. 

5 M H z - 1 0 MH z ©ISHrtCCiRS 5»i»JaiS^"C^ 

no. *©swMW>6f^E©$EBrtr£H^t&ft& 
£8 4 *Mtr &*aft£iaL 

[»W©i**Bft88g!] 

[0 00 1] 

[momtzwiftm euttaKtii&Bti 
8SS«©$ai*2£B. *©^s.. ®c. ^-©^^tcffl 

[0002] 

3tS\ -*©t:>^a.-^K:«jfi*aEOtfl6*©K>5 r 

ttfa^r^sciccfco. ffMno«swi«ff 5&© 

[0 00 3] C©fcf>3>* d^h^SCB. f8f>7'D 

«BE-rSC 4B. b^ZcTS C 4 Sf**iB8r'*9 . 
*fc. f>S:Sfi«J©^ , f->{C«W!3-tt5fc»©fl[S^ 
*€>»l/<ftr>rt><. E«c. &jtt$tf-5fc©ctb>:7' 

[0004] -73©^«fl4-«n4Wffl^B. mzmvz . 
-7zmmmte$v < *fcB#««rcs«S£*rt-u ) 
tt**^-i/t8wa*3iEfli^*ttdi"r4t>©r*s. c© 
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©iSSPCCB f>7*n -7'^Sfi4$-ti^^* ! fti.>©'C. 
fiUBfcaf>IIIK*ffl< -C*. tf^fl-^fcfflft©/**- 
>»c-pi>r«a<t-c*s©-c. b?>:/n- :/©#»* 
fiiMT* , S/c. S«©«iB©ft©'C 1 ZOtcMc^Z 

[0005'] 

[*W>WBfcLJ:5 4'r.&affl] t/*>l/ft#6. 
-«J»ffffl*5£B. *l^ff«©«l*i/jN3C»©r. ^>f 
10 -f>X#;g< (3KMQ*>6tStGQ) . -e©/c©(C. 1 
OQ-100 QgK©*fifflH»?fttMH-i-$C 4#t?*ft 

-«J*»ffl*SCB. ««©«£**t-a>4K:fc»b& 
T. ^>t-#>x#BK>4l>5tt»©fc©(c. HPS 
B. 4-5 b 1 1 f> Wcfc^^J; ^ ftifttt 
Pgft t v ©*fltfe<* *i"a>.S©#fSKT4> 

<3. ffiot. tf>?n-7fcj:tf*©i&RKiS»S©fc 
©#B# 3 ft 4 4 1 » 5 At^HHt - 8M{*ffl#5£© a X 
hiST©S^4ft^rc^c„ 
20 [0006] 

■ mmzKmztcto<D&m xmommu. mm 

tttc J: *) ffJfiS 3 ft atHfcWHRIiKjfedE 3 ft -5 088© 
ifiSfcSteS-er. *©@ffi©-f>e-y>x4Ttf* 
c4(cj:9. *»«:««©*& 6 -r. fi«aa©«att.ffi 
*fc«aE-c*a-iKi«aasa*teg-rsfc©tr*4i 

[ 0 0 0 7 ] #&WB. !£$#&©><*->©--:£©» 

»<caft%2«3-er; *©JSgB4$«(sucgsc£^ 
JbE'tf- >«©tt*©«a»c«tf>^n- ^/rtr 
aa«cBi»or . wibss©^ > t- y>^^Ttf fc4 

*. (Hit TIB ( 1 ) S*SEfi:r*J:5«:L4»«EL 
te4*CCB. 

2 f • L= (1/2) f-C — ( 1 ) 

L= (1/4') x f'xc • (2) 

4 ft 9. (2) K©L*'Wr*-*l«. EH* 

©-/>h--i^>XB-fe'a4ft0. ttJ^3®EEVBC©4* 
fe*:li*^-r. S?i4ft4[3l3SSffi (Br«ft4***ttt>c 
40 44ilS3*afcB!{SS«) &ffli>rftJgH«a f , «0i 
tt)0/c4*©tti*«EV4V,4f54 > URS©^^ 
ft©B«aifi*m>ft:4*'©ffl*«EV,B. BB)W* 

C4*^ffiS*li. 

[ 0 0 0 8 ] 4C 4©r*S«Efflja*« f . 4 

8S|i»*^L4©iWffB. -«4Ure^SfiC©ffi* 1 
0fF4Ofct8^KB. 

f, = 10kH2 ft^B L = 25.3kH. S/cB 
f, = 10MHz ft6B L = 25mH. SfcB 
50 f» =50&Hzft6B L= Ml. JfcB 
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f, = 100IWZ Li 250/iH 

ttih. 

[000 9] ftlKMSW4i*il/t. A*J©lftHit 
*OWd*f. M^SfiC, B«**©-f 
L. m@©Ai*;*£@Sib. Al£ 

BiltofFt&SCtaJ^ffiSttS. C©ii*fc:tt. ^3 

SSTLOfii*:. 

250tfH~ lmHgg 

4U. 10 
50»HZ ~ lOOMHzfig 

WKtfn4-f.5c4#-c*£. 
[oo i o] 'nt. nun* net**, mi 4m2©s 

tarn i t^2©ss^ra©«a*t^grs«ji^SEgg 

SaitarSSfltta^jRl:. C©&a*££3M3©Sa 
ift!SlsIS8 ; &ffJfiS-r^<. flWB&aiS£#8K:lSi»3*a 
fcSWttJRT 4 . C ©S»ttJRT-K««3 tifciB 1 © y 20 

- k« i . m 2 © y - miasm $ mm 2 ©js* «: 

[00 11] R»tt*T©H9W*fti»flI*£Mr* 
ML-C. Ift$32t£fliS. ST14S&2 ©«**«« 

jb(c#r*-'^->^sw6nfc»«© 1 Miami 4 
m2©«TW©$ffl£^T*#jH*2£s«. iriam 30 

*I!HcS*t S ftfcBSfflRT t . C ©W»ttjR?-{c«fil 

3ftfc*i©y-Fi*4. jH2©y-K»cjfigt3*i. 

. mriam 1 © y - k«£M 2© y 

#T *{i^A##£g:4. niil2®l©y-KS!i^2©U 

- K*©(,>r*i*»ffi#«:. «rE«aEft^©ffl***tn-r 

(00121JB1 ©»T4m2©$T©>H2f!C|S#ga 40 
«MU/-CM*«r». MLT. i»*JM3ic£Si£. mi 4m 
2©^%«ffi±(cWr-5^'f->iEa*i|9;W6tifcSffi 

©. atibjr 1 4m2©STra©*ji£&s-r 

»■». WEWl©«HP4*«)l**«riS^SS*W0 
rggte&tsm 1 ©sa*S£3M24 . c ©m 1 ©Sfi 
is^*a©8«i*«iaB*»«-r-« < . Mam 1 ©s 

«S^®«:««tgtiA:»iitt*-T-i. C©ttWttJR* 

«c«i*s ftfcss 1 © y - mt . *2 © y - vmct&m 
sn. WKmzwfcTKiw^tf^te^safcWi/'C 
gai§&-r *m 2 ©satsd^g t . nmnt 1 © y - f 50 
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a4»2©y- Km©^rti^-^cc. £«j»i#£g*f 
«OEffl^*A* i r4«^A*#a4. Mam 1 © y - f 

■r*. 

c 0 0 1 3 ] *isw©aw«. is*94©«fc^{c. sfs 

iEfflteHB. iffiiam -1 ©JSTi*©** £ fc«-gp©m 1 
©SSSBKB. giI&$ffi©&£{i-5t£EPJ)Il-ei*£J:5 
K, y-K«#SM*3h. WE»1 ©«*»©* <f*fc 

«-«©» 2 ©'«ms(c«tt£ttft©sis(c 3 > * f n- 

5 ft: A©&tttt#£ * Rtf 6 *l . B?ia^ 2 ©$Ti¥©* 
* */d*-»K» 1 o*'fc|*«tt©R8tt**;Mg»S 
ft. fiiiiem 2 ©«-Tt¥©* * * ftc«-§|5©m 2 ©iSSBtC 

«. nffitte6*f*©sig©Ea^-*->t#a)i*-cis^ 

SliMt 5 fc«>©*«*9: * S8W 6 ft ft: C 4 41$® 

[0014] ±isssa«. n#m 1 8 (c^s^ji^^F 
fficcccfSo-cfeiifSrtf^,, c©#?£tt. mi4m2© 
JftT-ifflfcJbKfl-r * - >*#»W £ftfc»fi©. 

Mam 1 4 m 2 ©jst ra©«a*tjat-r s*a»3e*ffi 
■c*->r. «fia»i©is&^K:Bfffi©«ffi*iS«3-i*rfe 

I/. C©Sf^1t^{cm 1 © <) - KiS4SiKt/. tuiam 
2©.a^-CC®2©y- KI84Jgfc-f5C4K:J:*)- t HUfe 

» i © y - k«. gf ^tt^T. as. ts^sa. mi© 

Hi 2 ©ST. »2©y-K«4K«t 

oftsiKS:jg«fsxgi. B?iam i © y - mtm 
2 © y - K«i©c>-rn)^-^r(c3?«^^4^tf*acfi# 
^enfln-r saanigt . Mem i © y - mtm 2 © y 
- K«©i»rh*(fi*ccfct>r. Bwa«OE©^©ui** 
^tUT^^ffiifii ^mii-r c 4 4^m<t -rs. 
[00 1 5] tit. mmm%&fc?z>icih<Dmim \ 9 

©. »1 4m2©iSgT«:S«JbCC*fS^-f->li*SR 

w6*ifc»tR©. Biriami 4m2©s^ra©^ffl«:^2 
tzmm&mmz, m&n 1 ©STtcgi^ti^T^^ 
or»i©y-K**il««)«Stt. »2©y-K«* 
irtam2 ©tt^4#««fcfira-cis^sa**Lrs»is 
c tk £ <o . ntfiam 1 © y - m. , 
-T-. mi ©st. m2©ST. as. ^ 

ga. *2©y- K«t«:j:»)ftayai8**«rsia 
t . Btrsam 1 © y - kh t m 2 © y - K«5©i>-rn*>- 

tarn 1 © y - K^tm2 © y - K«©»r»-rti*>ifc#K*j 

l»r. BII8B*ttE»^©di*«ttUl-rSl*lHIS4**i|- 
TSCt^WfrS. 

[ 0 0 1 6 ] g fc. ISIBW^fiSf S/c»©ia^^2 0 

©. mi 4m2©ST*sffi±{cwr-2>^^->.ws 
W6*xfc»fi©. HUiami tm2©s-?-ra©^ji ; &^ 



(6) 



rwEJH 2 ©s&* 4 imt&H3.-e®&i&£ zvzct tc 



IS 



CDS®. I6£gfi. »2©'J-K«itcJ:»)ftlSia»* 

^Bsrsiat. «fE*i.©';-K»i*2©y-Kia- 
wrsi. swam©';- Fig4SB2©'j- F«©t>r io 

Iff 4 £ JUir & C 4 $tttft 4 1 6. 
[0017] tt^K©»***SflEM£.kE1ftt& 

SKtt. ISMFSC«MjLtf. lOfF. flHJfl&K&iokH 
z4T£4. @K©ffi^^>t-y>^y>X« < 
1/ (2 f C) =1/(2x3.14x10' x l<r ,s )= 1.6 G 
Q 

f£l<X*tte4-TS4. -f>t-y>;*B 20 
1/(2 x 3.14 x lCf x 10" ,! )= 159 kQ 
4TifSCi*«-C***J. tt««*C©«fc5tt*JB««: 

*ttfil«**ii«?"r*Ci*J|F»t?*5. 
[ 0 0 1 8 ] *CT. 1^)g91*£#&tCffi&tt#I2 
4tc«<h«; MCC SMtttt&£X8£*U C©S 

Eian-r sc^ccio. iiiea*si*s©Bi©s^4S2 
<o»Tfll©^jr->««:oc»ro*«jai««*ftST* 30 

3cft^©^«a 4 l r . mi<D<)- matt 2 © y - f 
*©i,>rft*>-*KEiiart-sc 4*»«4"}-*. 
[0019] ±ia^ig^©^ilKH«Hiffcor^i6rte 

S. ^©^4j£©fc£#&{c»1£«:B|ljaa»&£ 

0, ^©«n*«iftHi»^«:ja**>w©ffla*fifetfJt^3&* 40 

*£. C©*S*HflW*fc»«c. 18*112 6 

L= ( 1/4 1 ) xf.'XKQQVft + 

gfi <c q) (cJtLT*«*>6. »5ia©jmia5j8r 

B. »3-H*SW&«*cJtl/'C. RD-f 

am 

1 0 0 2 4 ] (Si. m4 ia©n*s^sgfc . £ 5 @©*&M5 

B-Ct. *S»^A#W4atfJft*©*- 50 
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ffi-ctt. BJiBEfijnieccij^rB. miia^sistcfe^ 

*©iBfiffl©*«ft^«!)H«»*SCtt3ttS 
[0020] 

[?HB©Xit©$S] *3H«:. *»W©ffiiftiWWB 
»©l«¥JIRa*lftMf 4H**f. lOOtttttM© 
EBSfi-c*!!). *©*ffifo<*->«i 0 lftffittd 
1 0 i«2o©^gpi 02, 10 

B*ffb, JKlflWCrt. i^SB 10 2, 106Pfl©g$fc 
JcO'ey^BMfo&O. 1 0 1©«SSP1.0 2(c 

«f>7 , a-7'i 0 3*^M3*i (JBUIWCett. ^a- 
7-103 ttjgft 1 0 2 K^NKM-cmtdStl'-C V»t t> 

. co-Zd-t*! 0 3(c^at^^tf^Sfi-# 

[0 02 1 ] ;<£->l 0 l©ia83Sl 0 6©i5f§Cttt. 
««1 0'7*iEB3tl4. ®B1 0 7 44BW1 0 6 4© 

nctu&ifli 1 0 5#sff5fi£s*ir. c©2rajwgBc*je 
jsts. mm 0 7{ci/';-x(c-r>^i'$>xL*5g 

xa©**fl»©jH«»f *. i*g*tm«t£ 

B. HB^>t-y>^*«fi<tti*ft«. (2) SC4 

L= ( 1/4') Xf.'xc — (3) 

4 ft£<fc *> CC -Y > * >X L SrigtRt 
[002 2] -f>^i'^>XL4. £3@©J:^«:SS 
1 0 7 ffljtCgW&av *£<.>«. e>7 - n-7'l,0 ; 3ffli| 

r. ■Y>y^$>xL=&f>7 , a-7'i 0 3 45SiJSSiS 
1 0 4 4©HK:Sjwcfc&t>. Sfc. £3E«:teor. 
nfSi.o 7*. 3S*«iBM«:»lfc3-ttrtAc>. c©J: 

lum'xDmmmx-tt, »4h©j:5cc. ss.io7 
A^sasiwtc^ftsnrt^. ' »4H©wrfc. 

C 4 > ^ * > X L 4 tt i£?tj 4 4 o r t, ^-5 © V , 
(2) 3C*il,»« (3) «#^>t-y>^*TlfS* 

[002 3] § 6ttiSE»«!^e»»»r«. 385 ll©<t 
•5(c. S3 0©HSiffJB©f>7 , a-7'{||ccH«cft@ l 
08 (fS^&SQ ) %iawsfc©-c*s. SSI 07© 
©«^Sjt4c,Ars4. ^JsJcS***«tor. -<>f 

C, )] -(4) 
[0 02 5] 

zmwcWBts. c©*««b." a»©««f **© 

Wr*4. 96HB. «OE«»©@KSfi2 0 0©-« 
t^-T. EIJ^. C©BB8«2 0 0«. »»©><*-> 



(7) 

XL 

ars©^msw©ift«SiB©Bnr*s. S&200 
b, Bffi±r. tEfrttmit'iZ-yB&itiifiLZtixto 
o-. ssosm-cbr o £ 5 * - >«ni© t: * *b t 

o o (DSiir-^p o £ 5 '< * - >*aiao tr » *b . 

[0 02 6 ] U570B, » 6 0O0SSS152 0 0 Office 

fBas*ifcj6*3ooct>«r*4. *6ft«:#fflfri© 

[0 02 7] WTH^JHl/r. feJUO OttWitfT 

* «j-n4Rftt"C*##«rt*ti; ^2t&<oa«2.o 0 

CW^«K^ti*rff*3ti4. »6H<DW©«tR2 0 0 
#ffl<Dfei|3 0 0©*ftCCtt. X7*'J >^Tff»S*lfc 
aa©f>^P->^3 1 0 (it4S*«««:«^Wftt^S 

.KfcfcllHfci/a**) *%Jt:3 0 oo;SWfcWt&*iT 

3 5 OA*»f3E©iaB^H3ES*iri^. t*>:/a-:/3 
1 0^HS3 5 0©«<rfctt"J- Ktt^ttStiTTt^ 30 

[0 02 8 ]SI8B«> «S^fA4 0 0©«ia*^ 
a^at^to C(Df*S^fA4 0 0tt MMiCDte 

ft 3 o o*fflo*fflras. 3>fd-74 i ob, * 

^ Afc£ft V - * > * fc <fc MWMI * Wffllf 

6 0 bp*. 3>hP-74i o«. t)ii(i-^**jsrs 

tEl^S 4 3 0. l*fNv;U*:/U*1J\ M>tf 1 * 7* U 
-f>y^*>^4 5 0 4fita4 60iA/Da» 
7 0 t Z^teT #y'Z 4 8 0 I trUttPf £„ 
[0 0 2 9 ] $8{a&C^£h;fc^XrAT'B, 40 

?Z> 0 NMOTtat/ZJ 2 0 0(Db'>7"D 

-^<D»/cW£«-C*S. 4 4 0BMffl 

(■ffl*e>0>»«C-»-K. HttWfcfc, M = .Nr*5.) 

[0 0 3 0] .7^*4-8 0B, |ft3EMW>g«2 0 0 

S(cbw©>(>#2*>*4 5 o*>fi*u 6 o*?rrs 

cor, K0i1-OoIft8&7yy$«fiRiLfc. ^C, JS9 50 
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rt*tt UCi «t||S § tl r C > S 7 - 9 ) ^rffl^T & C t CC 

oi,>T<^>bW>x£itilLT, c©*Hft*7-^ 
or i 00) i>(DX$>z> 0 

[0 0 3 1 ] »90<DX-^y^S2(C*Ji,»T. S^©7 
-^t-fevhr*. Xf-7 7 , S4tU C<Dg*H7-? 
tC*f0r?&*3 00«7 hTS. C<D-fe? Net*), 

*^>^Mi4 ucmmttz, Z7?7s8vi* % m 
fts4 3 o frhomm^<onmL*mmmm$L f 9 <o 

- 1 0%, EP*3, 

( 1 -1/10) • f 0 = (9/10) * f o 
Ctta^-f^o Xf7 7'Sl 0TB. 7W7*l/^1f4 2 
0i440<b*-fe> Ht t ^7^>^N, M^CctOil^ 

COit\ *«J;>*NCCj:»3fg5estifc7^a^^^ 
^(D^ONLr, f6©X^ » ^BSttfeMCCi/1- > h 5 
ft&o S/c v)\>?y'\sty4 4QX\t. tt^yzmc 

B©7t N tte6M^«N ; Mr 

^VJU^7'U^1f4 4 0(DM#@(7)7^Ciyx>f 

[0 0 3 2] 7^^48 0CCj:0*Ul3tlfc^*v-> 
^NMcDffl^ff^VHuBXf^'S 1 2-C»JSS*ir. 

» 7's 1 4 xk. tft36«^©jafe»*A f *:wiwrr 

r-^^S 1 2 7bS^r *7*S 1 6 4180^ C iCcJ: 9 
»6nte1fi»oa»£ffiV„«»l 1H«c*1TJ:9K. 

zv Kku (mttoRimmztt?) tu, smut 

[0 0 3 3 ] cne>(DXf ^'S8M^r77'S 2 4 
4 -COffi^ «rM 0 ig*T 6C <fc 0 , ffiS©^ < > - >« N M CC 



f 

13 

[0 03 41 »1©«I»#««:J:0. ««E*f»©7-^ 
<WHJ£*ff5. fiP^. ^f77*S30-CWIM9- 

. tcjtor-fey h-rs. xf^ys 34-ctt, #^>* 
f , nu ©*»t^*»«WR©N * - ><aec# lt 10 

EPftrfS. *r 5 r^S49ttt l CO^*->ttfr6© 
tH^d^V^^ftifflf ^C<bCC<tO. *i*igl8NM<DZ 

Kin ,*itjrr4. xf7 7's4 2m cov-zoj 

{CS^^rit^f £. Xf'^S4 4tB. XT' v?S 
4 2 "CI+fiL Lfc > f - Z „„ *S0fS©gJfIT H.. 

fUL/ (^f-^S46) , jB*.Tl>&(,> £#«£££ 20 
[0 03 5 ] Xf-r7'S3 6 7bSXr^7 , S5 2ri$ > 

©«£« . i or t> 7ft©*%iiistf#& ucUh a 

J:5ft. IWBR^ilyTOa^A (L) IS. 

m&tor&icBis.stitcm'&mm <c ) cc*t uraawt 

m8m<oi/Z7-Amf&-em9®, *iob©m 
i o o 3 6 ] an. c©^k, &wm$.*±.n *acc. s 

tttttsE £ fcfceotBisBfc^aw s «fc '5 cc-r s. 

<-fe>1>-©Mi*W> SB 50. ^6 0CC^Lfc-fe>1f©ff5 

tti*«feifcl/tefe©r*o. aft. 

l>. m \ 4HK«aE»*©@»««5 0 0©-W%jS 

[0 03 7 ] Sfll 4H«Ctel,>-C 1 WmVniZtitcbO 1 
tt*?**3E»*©«1R{CS6«3 ft (LS 

im £*-r. c©s«.s o o©±tc».. s?$B5 o 

*->5 0 0a, 500 b, 500d. 500e#RW 
6*xrc»-S. JB15HK:. JJOiB^f->5 0 0a- 
©t£££tf 5 tclt><D-k >-*7 ? -fe >7' ') 6 0 0 4if„ 

en^. 3ii 50ccte(,^r. *>-tsffi«-e©t©w. - so 
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2 0«$ttem@tS6 1 OKSotiStiri^. 
JeBJBtt©* 6 2 0©rtSttW*)fc*>*i. 

©«»)J:*>titertg|5tt:Hi; 6 3 0jWB»S3 

4 0tC*$l>-cgj«3Kj!»tl. C^©Jf^WT^.„ $9 
X£6 4 0«. mtftaffilSe 1 0i6 3'0itl§IOttJt 
SftK<So/c«>© t S6 1 0 £6 3 0 £S^^"5i^ 

;b f £ b x®mt zmtmmti. g i o 1 6 3 0 1 k.& -> 

Xfc&tlXmcktCKZ, 

[0 0 3 8 ] 3<OH.«.-S&l SigK^TJ^CC;. -fe> 
-9ilffi{£6 2 0 £tji^iS+-^6 5 0 iOBIK-fe -j h §tl 

S*tmilS§Sffi5 0 0 ©A 5 0 0 a-#Rtf 

fcftfcffiflMccjaiasft*. si 50©$-c«. 

«Sg5 0 0 a-«*fi5 0 0©TfflCCSW6<irc»i© 
-C. •fe>-y-T-vH2>^>; , 6 0 0W311 5EI©TMK:«3a 
StxS. Mil 50fCtet,»r. 7 0 0ttt>-f7 vbl>7' 
<) 6 0 0 ©3S©-fe>?««#RW6tifcK»fflJ (JH 1 
5S©^-C«TWJ) «:SW6tlfcf-^K«-C*S. C 
©J/-;UK«7 0 0». fe>-^©«l(6SeS6 1 0£jg 

tc. -aJJCWJX* 7 3 0*J|S:W6*a-ci>S. c©^]0 
X*7 3 0«. -fe>1>-S®fi6 2:Q<D>i$~>Kimntf} 

k— as-sri,^. an%'. *>^ffiS6 2 0(c^^r 

tJ. ■fe>-?£IUDffl-CJ£lt&^®®6 1 0£6 3 0£f!* 
tf C £{c«t 0 S/-;U FSWRiWWS-tt. - S»*©ilt? 
». ±GSHraffitE6 1 0.63 0 ttr 

KS7 1 0, 7 2 048:^. H2>^mW6 2 0iC*tft; 
3-ttT->-;l' Kfi^SW&'liC £ CCJ: <3 s/Ntt*|6j±3 

C0 03 9]i^. *>1«WHR6 2 0 4WiHg (SL< 
«C$t*;^) £tfc©tt. «l 4H«:»ftl/fct(a0tt* 
»S±CC«. 5 0 0 a- •■©«»©$Sg|S#*E 

^©2*^RSr*J:9K^-ct»Ste«t>-C*i-. Sto 
r . ^SMa©^SS^' f - >©S§B©^A 1 ffi. i S©ff5^ 

. *K-3rt>6ti^cctt. -e©^fl5ttK^toti-)fc-fe>-9- 
«B«©^tt*ftfiS-J--5. m«. «»©gH><*-> 

5 0 0a -©iSgp^{*-cCTxiiHftjf5©&i2!cc?S^t: 

fic^n^rtfigaow^wi/.' ±ta=ftjfj©si22(c 

[0 04 0] <«ac£/Xf- A©Rlt35rj£> ±Sg&t8ft& 
©tt W*> 6 W 6 *^ J: 5 cc . *&g-> x r A©iHS« . 

iii> C £ CC <fc 0 tB^'^E© ^)V^±t,i^ ctlclbZ,. 
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[0 04 1 ] *fc, fe^gfiCCC^^xS^^Ff^ 
SSatttt'i * 7- >©»Hrt»fi 3 BgMT h c t tfi-M 

£gSC#50fF~ipl1igCCiR$S£5CC. 

sstf-r *. 

II : &«c. pmUOUfi. MISOS*JMKK. 
#5NHz~i0Mfc©BBrtJciK* -5>4: *> fc. ^zg^F-L© 
ffl*9SE-rS. HBCCfctiB. R*J!HPB. 20mH7!>M25 

[ 0 0 4 2 ] «±<0iaSf*ffi-C«H-3tlfc1ft2S/Xf A 
B. i/Xf A^«aWSHjftfl«nc3E3eor*jr).. Sfc&Sfl 
ft*&siSS«:j|-3#»afc©4&4. 

m-i: ±W£MBm<D®mi'Z?&< l cttbx> 9 m 
m-2: ±ianifi^-cB. mmo-^^^mmmmm 

£#&£t§£tc{;£. fi(»S«»f,©± 10% (±5f 
4T&) ©leH-e^i&S-tf-C. e-*4tftffil/a>fc 

[oo43] w*b. iitti9jsrs*f»©*i3at«*^ 

«Kt>fc>j. S*ja«»©^tt*i*s>*:ti,>i#B. f- 
*8£©fc©'©£iii*i± ^ f < -rSi&g^aSi 
se-?r. a&gwjrr *«#©£«. *si>Bift©s« 
common * - >*ra»js«tt#* * < jsft* c 4 # 
^jcShro* itB. ^SMs± 5 f £ir&oT;*:£< 

KSiiWtf**. fib. £IMI± * f£**< thCt 

M-3: ±S@SIS*arB. ffi»©S*g?& 

£) ©**{C#UT«SteKW-Cl>fc*«. *»MBC*l 

ecHjEsn«ci». rate, attmoxn-^mrnxv? 

[ 0 0 4 4 ] £11 2 0B. 1 oo«Sg©4^ > 
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<S£2o©^ffil 0 7 a. 1 07 b t 

£©t8JS£^-f. n*©m&K*fL,-c n©7taw 

A y % 1 20©Wt?B. S|107a 

ftlj><-t h'<$->m<DW$ffimk.tWfo 1 0 7 b# 
* /•« --T S $ - >H©S«®«SS! 4 * J gft 6 fcfiMc. 
HiK.. -/>?*$>X450a. 450 b£iaWfc. 
SOIH * < H ft 6 ft C » 4 S ix i 4 t K B . 
w , >^£>x£ioccij£6-fc4#-c£. inters 

10 2SiSfto-C. 7jf^*lK»»S«C 

4#rt*. 

M-4 : -f:/y*jr>*L ©<BSfcBteffljS&& f K (5# 

seo-c. jsj^sw^jcb, mcm<Dmk(D'(>?t>5> 
m-5: ±ianiim«fte>^(ciiJst«(-cB. 

20 BtttCCHJESft-r. 0HS.B. fe^SfiCSfcB^>y 

[0 04 5] mB. O^^^L^ITSU^ 
tCB. ^ 7*©^>y^>X^ 1*7*1*4 

8 0rt*?>OBv^^-7 - U^-^3 3 0F«3CC. *St»B. 

M-6: -f>y^*>^L©iaBffl«,>*'l6®«©H»a» 

»*j»€.*i4iH»)rB. jaaasfiscitrfc. fs^sa 

flft(ctet,»riiti«iiiE4J«*-rc 1 4ftp . »J®ffig*iT 

tfftt>r«{6WSg4f#Sfcif){CB. -f>Vf $>XL© 
ffi£**<-r6-^r*s 0 ±8BSJ6«ffirB. WIS 
jSaS*«5MHz«:iB3Et/rt>a. 

40 [ o o 4 6 ] * fc. &mmz%.-m sfcancts^g* 
«r^H-rsc4fc*iffir*s. c©ti^. mffi©^c^3 

r-. m«ii^t<taiicj:5^gic,j)i^ 
*<TftJi*sffl^:{cftst»^«:©* > jwa. ftflJgli?: 
ifiW £ fc&©i«i!ffl a ^VlfC , 4 C . Kitt^JtciSW s 

m-7 : jjamwra:. ^ig^^. *f » 1 2 n 

1 6-C. ± 1 0%©l5fflrt-C^ML/-Ct,^ 

jyjtc. t-^3ii»s3tisc4S:irti4ori>s. las 

50 KB, £-*3Pf£jtrSft<,>ig&A**&. -ecf. ^9 
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* [0049] 
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[ o o 4 7 ] ep*3. l rxommu. e- »*tfctirrs ©vaftsfMEfcJ: expect nti. ft<.»ja«»-c©£ 

©rtttr< . ± 1 0X©Klfl!rt©^ffi£5*.fcja»» ®K»*3HlBS«Sc<tK:j:i)H!8-r>t- i y>^tT 

ESh&fr-afcStetCB. «f*tt#AJE3tl$*'C. £ (0050'] «K. «lft?nS©ttffl«:llt^LA:**. 0 

m-s: hmmm<D. ^mm^-f^^m.th^ ^iwci^t?. axF^^^o^i^si*. 
M (*i oh) «*. sjgv-i'^ffl^rff p>n/cSin 10 wabu o - i o o Qes©(gi>i6Siffi4*jitt 

©$£•7 - * «t t*h«httMfcmr sMKflurrti ( HB©«*tt»w i 

A***! *»*>5*B^JCB. ttB-J**i©ffliEti**Ottlv [02] ^W«C<fc.&#i^a©fcfEgB©Ji:ffifcJfll 

4. (4arh{c«t4-<>f-^>^©Jt}ni <m*>B±© fczmtm. 

mzmt s c 4 *»*-r s. [04] ts«ofi!!®»K;»^2gw 

[0 04 8] EPS; Si»7-*(C>tfL-Cffiffi3'ttfctf- 20 SWfltldteTjVrS. 

*&ffi©*li£. ||>7-*©|«EK«Urta«-rS© [0 5] 4&93©3 6CCte©£g^«CCfefe*tt££ 

■C*5. HftWCtB. 1 2 7I)MX7-^7 - S 1 BWIElIlflJM^-f 0. 

BK:!g<H©*f »^f^S3 8 (Sll -OH) KB [06] IS^gBK:fflU6ti-&-ffl4 OT&M&ff 

C©£*. Z??7S 1 6©f X? 9 *»«©iWi4iS-r±ffiB. ■ 

■/S3 6rK*ttlOfcf R ».«:B#»x.5„ ftg^ti [07] S|Sli«ilB(cflBv>^nSifi*©«-IB*^f« 

B, fx-itf^CCU-C. ± 1 0% (± 1 0©(B{CRgS. ffi0. ±BB0 o 

shact»#) ©««-Giott3<*-c. fts«aa*ifi43#' [08]. iase^a©^*Afli«s*nvrBi. ' 

st-*ja«f»*as*-ri©r*.5. c©«fc5&ge« [09] 33B^a<cfett*£f^j9i#JB&ft9i?.' 

tsarti«cs*orfe*swc»«-c*4.. 5?o-?-t-h„ 

m-9: sCWCtt. MWttX^. BP«; 30 [010] H.ttff|*a©^«:«fWW*J«*SttW-ri7- 

XLB*l&KB«4©»tt©fc©£ffl<<>T*>&l,». Lfr 0-* + - h. 

0. *MH»Ett36Jtfc«fl<jK< &4«^{C«. -O??* [011] HI6«SsaK:*JW4t-i'a!*ttft*«IB 

>x©K 9 tttttcB&Sfc&totaBfc 6&i ». * 5 f 5 7 0. 

m-io:. *jwttt > shm***. fiP^. > [012] s»w«:(sa*ac«a©-a5flifiJi*svr^- 

xLBj?i£{tBffi*©ff^©fe©£ffli>T o#> . u-yt/m. 

u ^mmmm^mmn< <<>*ti>z [013] -ffioiiiBBftKfieofcsw^Liis^s 

>X©ffi0fttfCC«ttS*&to*aii«c6at>. SI 30 *C4©«*SB81fi%*ria* 

tt, ^>#?£>X£n-OU£l,fctl£©. *©3-Ob [014] *«Bt*©S1R©J*ttW*5*-ri8. 

©IROff^ttSS^SiW'r*. [015] 01 4<Dmfo£®%:?Z>tclb®-b>V-m% 
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